per cent of the world population and is expected to exceed the number of people under age five in a little more than a decade (1) .
Aging is accompanied by several functional changes, including neurobiological ones. These changes in the central nervous system include atrophy of neuronal groups with dilation of ridges and ventricles, reduced synaptic activity, decreased plasticity, increased glial activity, accumulation of metabolic products, deposits of beta-amyloid protein, and granulovacuolar degeneration, which appear early in the medial temporal regions and spread throughout the neocortex (2) . These changes, particularly the latter, can develop into some types of dementia.
Currently over 25 million people are affected by dementia, most of whom suffer from Alzheimer's disease (AD), and about 5 million new cases of dementia occur per year (3) .The number of people with dementia is expected to double every 20 years and the prevalence of AD nearly doubles every 5 years beyond the age of 65. Hence, as it is the most prevalent progressive neurodegenerative illness worldwide, there is a need to study the pathophysiology of this disease as well as the risks and problems associated with it (4) (5) .
A previous study showed that the cognitive deficits found in neurological diseases, such as AD, may cause interruption to the present and preparatory actions required for swallowing (6) . The main alterations to swallowing found in these patients are lingual motor dysfunction, delayed triggering of the swallowing reflex, failed oral motor control of the bolus, retention of food in the vallecula and pyriform sinuses, penetration and aspiration -especially of liquids, and absent mastication (7) .
This impaired swallowing can result in what is known as dysphagia, which is a common clinical manifestation in patients with Alzheimer-type dementia, affecting about 28% to 32% of these patients (8) . Swallowing disorders in patients with dementia may lead to the risk of malnutrition and death, due to low caloric intake and aspiration of food (7) . Dysphagia has also been correlated with the development of pneumonia, which is a common cause of morbidity and mortality, especially in elderly people with dementia (9) .
Studies have also shown that AD patients have a worse nutritional status when compared with a control group without dementia, with weight loss, and, often, inadequate caloric intake (10) (11) (12) . As nutritional status is often impaired in elderly people with AD, nutritional care
and interventions regarding mealtime difficulties are essential; it is important to note that the second aspect is relevant to the clinical nursing practice (13) (14) .
Although the most significant problems of dysphagia are found in the moderate and severe stages of AD, there is one study that reports swallowing difficulties during the early stages of the disease (10) . This study clearly
shows the increased risk of dysphagia in AD patients, however, few studies have correlated dysphagia with the developmental stages of AD, malnutrition and food intake in these patients.
From the above arose the guiding question of this (15) . The mean age of the patients was 77±9.3 years and 60%
(n=18) were female. The data collection took place between August and October 2011, in the homes of the elderly subjects.
Goes VF, Mello-Carpes PB, Oliveira LO, Hack J, Magro M, Bonini JS. (16) .
To assess the degree of dysphagia, the adapted questionnaire (17) entitled The nutritional status of the elderly subject was assessed using the Mini Nutritional Assessment (MNA) (18) , 
Results
Regarding the risk of dysphagia, 13.3% (n=4) of the patients had a minimal risk, 70% (n=21) a slight risk, and 16.6% (n=5) a moderate risk. No patients were identified with a serious risk of dysphagia.
In Table 1 it can be seen that there was no statistical difference between the socio demographic variables when the sample was classified into groups according to the risk of dysphagia.
In assessing the stage of AD, it was found that 33.33% of the patients (n=10) was in a mild stage (CDR1), 26.66% (n=8) in a moderate stage (CDR 2) and 40% (n=12) in a severe stage of the disease (CDR 3).
Using the Kruskal Wallis test it was verified that
there was a significant difference in the risk of dysphagia according to the stages of AD ( Table 1 -Characteristics of the study sample according to the risk of dysphagia, Guarapuava -PR, Brazil, 2011 Micronutrient intake was found to be inadequate in all the patients. Regarding the percent standard, copper was the micronutrient with a lowest percentage, while the intake of vitamin B12 was the closest to adequate (Table 4) .
Discussion
In this study, it was found that the patients with AD exhibited an increased risk of dysphagia with increased severity of AD, demonstrating the relationship between these two conditions. The CDR1 group presented the highest levels of swallowing, while the individuals in the CDR2 and CDR3 groups were distributed between levels of impairment, from mild to moderate, while the CDR3 group presented a higher percentage in the moderate state. These results corroborate previous studies that, using different methodologies, have
shown that swallowing disorders correlate with the severity of the dementia, however, unlike the previous studies the present study found that patients in CDR1
already present a slight risk of developing dysphagia (9) , this is important because it highlights the need for monitoring this aspect from the onset of the dementia or cognitive deficit.
One study evaluated functional changes in the cortical control of swallowing in patients with mild AD and found that in these patients the cortical response traditionally involved in swallowing was significantly lower than the controls in many cortical areas. This finding suggests that changes in the cortical control of swallowing may begin long before the dysphagia becomes apparent. This finding may be related to the AD-related pathological alterations in the brain that emerge years or decades before the first symptoms are diagnosed (19) .
Unlike previous studies (20) (21) , the present study found no association between risk of dysphagia and
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nutritional status. One possible explanation is that the process of malnutrition may be slower to evolve than the dysphagia, and also may not only be related to the risk of development of dysphagia. Furthermore, no patients were found to be in the severe stage of dysphagia, at which point this relationship could possibly be more evident. Another factor to consider is that generally, elderly people choose foods that are high in calories, of little nutritional value, however, are easy to chew and swallow (22) .
The caloric and macronutrient intake in the assessed Temporal Cortex (CTM) atrophy, which is involved with diet; increased energy needs; and organic disorders (11) .
It is believed that behavioral disorders may also play a part (23) .
Conversely, a high percentage of patients presented an inadequate intake of micronutrients. It is important to consider that the brain is known to be susceptible to oxidative stress, since it is rich in polyunsaturated fatty acids, as well as having high mitochondrial activity that favors the production of reactive oxygen species.
Oxidative stress appears to play an important role in the pathology of AD, and the present study found that the levels of consumption of antioxidants, such vitamins A, C, E and selenium, were inadequate in the AD patients evaluated. Cohort studies indicate that the risk of AD is reduced in individuals with diets that include a high or supplementary intake of antioxidant vitamins such as tocopherol (vitamin E) and ascorbic acid (vitamin C) (21, 24) . Studies in cell cultures have shown that vitamins E and C can inhibit Aβ protein deposition (25) , neuronal cell death and apoptosis (26) . Selenium also presents an important antioxidant role and is considered to be a protective agent from damage caused by free radicals (27) . Therefore, it is important to monitor the consumption of these substances, since they can act as neuroprotective factors, preventing or slowing the progress of AD.
In addition to the inadequate intake of antioxidants, intake of vitamin B12, folate and zinc was suboptimal in the patients evaluated in this study. This is troubling, since vitamin B12 deficiency can lead to dementia that is similar in clinical presentation to Alzheimer's dementia but that can be reversed by supplementing this vitamin (28) . Folate, in turn, is necessary in the synthesis of S-adenosylmethionine (SAMe), a provider of methyl to various important brain biomolecules, such as phospholipids, neurotransmitters, amino acids and nucleic acids (29) . Low serum levels of folate are associated with structural and functional changes in the brain, and also with atrophy of the cerebral cortex, and dementia. Folate supplementation has been shown to have a positive effect on cognitive functions and memory deficits (30) . Apart from vitamin B12 and folate, zinc plays a critical role in neurotransmission in the glutamatergic synapses. It is in the glutamatergic synapses that the amyloid pathology in AD starts, and they contain high concentrations of zinc, which is released during neurotransmission (31) .
These problems with the nutritional status, weight loss, and inadequate intake of nutrients observed in the elderly people with AD, highlight the importance of nutritional care and interventions regarding mealtime difficulties, a aspect relevant to the clinical nursing practice with AD patients (13) (14) .
Conclusion
In conclusion, the results of this study suggest there is an association between the risk of dysphagia and the stage of AD, however, not between the risk of dysphagia and the nutritional status nor the caloric intake. The results indicate the need to monitor the micronutrient intake in patients with AD, as high levels of inadequate intake of micronutrients were found, which is known to be related to important brain functions. More studies are necessary, using a larger sample, considering that this is the main limitation of this study.
